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DESCRIPTION 



OXYGEN SCAVENGER COMP 




5 Technical Field 

The present invention relates to an oxygen-absorbing composition, more 
particularly, to an organic oxygen-absorbing composition containing an organic 
compound as a principal ingredient, 

10 Background Art 

As one of the techniques for preserving foods and medicines, known is a 
preservation method using an oxygen-absorbing agent which has been used to 
prevent mold growth, oxidation and discoloration. Generally, the 
oxygen-absorbing agent is made into an oxygen -absorbing package by 

15 continuously packing an easily oxidizable composition into small bags made of 
a gas-permeable material. The oxygen-absorbing package is placed, together 
with products being preserved such as foods and medicines, into a gas-barrier 
package such as a bag and container with less oxygen permeability. As the 
oxygen-absorbing agent, known are those containing an easily oxidizable 

20 inorganic substance such as iron as the principal ingredient and those 

containing an easily oxidizable organic substance such as an ascorbic acid 
compound, a polyphenol compound and an unsaturated hydrocarbon compound 
as the principal ingredient. 



25 inorganic substance such as iron is unintentionally detected by a metal 

detector for detecting metallic contaminants in products being preserved such 
as foods and medicines* lb avoid this inconvenience, an organic 
oxygen-absorbing agent containing as the principal ingredient an organic 
substance undetectable to a metal detector has been used. 

30 The organic oxygen-absorbing agent usually contains, in addition to the 



An inorganic oxygen-absorbing agent containing the easily oxidizable 
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principal ingredient of an organic substance, an inorganic filler to control the 
oxygen-absorbing ability and oxygen-absorbing speed and to improve the 
powder properties such as packing easiness, as described in JP 5-269376A. In 
particular, a liquid organic oxygen-absorbing agent is carried on inorganic 
5 carriers. Some inorganic carriers originated from natural products contain 
iron components such as iron oxide as impurities. Therefore, such inorganic 
carriers applied to food packages are likely to be detected in safety inspection 
using a metal detector, lb avoid such inconvenience, it has been proposed to 
remove the iron components by washing the natural inorganic carriers with 
10 acid. 

In place of the natural inorganic carriers, high -purity inorganic carriers 
free from iron components which are chemically synthesized are usable. 
However, the synthesized inorganic carriers are usually fine powders with 
small particle sizes. This makes the flowability during the packaging 

15 operation low to cause a problem of dusting. In addition, a liquid organic 
oxygen-absorbing agent is limited in its supporting amount on carriers, this 
making the oxygen-absorbing ability per unit volume extremely low as 
compared with the iron-based oxygen-absorbing agent. 

In a packaged oxygen-absorbing agent containing an easily oxidizable 

20 composition packaged into a small bag made of a gas-permeable packaging 

material, a large amount of the oxygen-absorbing composition must be used to 
achieve an intended oxygen-absorbing amount when the content of the easily 
oxidizable composition per volume of the oxygen-absorbing composition is low. 
As a result, an increased amount of the gas-permeable packaging material per 

25 one oxygen-absorbing package is required, to increase production costs. 

Activated carbon has been known as the carrier for promoting the 
oxidation of the easily oxidizable principal ingredient of an easily oxidizable 
organic composition, particularly, the oxidation of ascorbic acid or its related 
compounds. However, the use of activated carbon as the carrier is likely to 

30 cause the dusting thereof. When the dust of activated carbon adheres to the 
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surface of an oxygen-absorbing package, the dust also adheres to the product 
being preserved, to deteriorate its appearance. 

Disclosure of Invention 
5 An object of the present invention is to provide an oxygen-absorbing 

composition containing an organic compound as the principal ingredient, 
which is not detected by a metal detector, which can carry a large amount of 
the organic compound, and which is excellent in the oxygen-absorbing ability 
per unit volume. The oxygen-absorbing agent excellent in the 
10 oxygen-absorbing ability per unit volume can be small in the volume for its 

oxygen absorption, thereby reducing the amount of a packaging material to be 
used. 

As a result of intensive study in view of solving the above problems, the 
inventors have found that a carrier containing a calcium silicate compound 
15 having corollaceous crystal structures and represented by the following 
formula : 

CaO-mSi0 2 -nH 2 0 

wherein m is a number from 1.6 to 6.5 and n is a positive number, can carry an 
easily oxidizable organic composition in an amount exceeding 210 parts by 

20 weight per 100 parts by weight thereof. The inventors have further found 
that a calcium silicate compound carrying such a large amount of the easily 
oxidizable organic composition serves as an oxygen-absorbing composition 
containing an organic compound as the principal ingredient, which is excellent 
in the total oxygen absorption per unit volume, the oxygen-absorbing speed, 

25 and handling ability. The present invention has been accomplished on the 
basis of these findings. 

Particularly, the oxygen-absorbing composition of the present invention 
shows a large oxygen-absorbing ability per its unit volume because of carrying 
a large amount of the easily oxidizable organic composition. This reduces the 

30 sise of an oxygen-absorbing package that is produced by packaging the 
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oxygen-absorbing composition into an gas-permeable packaging material, and 
also reduces the amount of the gas-permeable packaging material to be used. 
Thus, the present invention is of great industrial value. 

Brief Description of Drawings 

Fig. 1 is a scanning electron photomicrograph (about x 15,000) showing 
the crystal structures of the raw powder material used in Example 1. 



Best Mode for Carrying Out the Invention 
10 About 25 kinds of calcium silicate compounds with crystalline and 

amorphous structures are known. Of the calcium silicate compounds 
represented by the following formula : 
CaO • mSi0 2 * nH 2 0 , 

those having a SiOg/CaO molar ratio of from 1.0 to 1.5 are in the crystal forms 
15 such as xonotlite, tobermorite, and gyrolite. 

In the present invention, the calcium silicate compound for use as the 
carrier for supporting the easily oxidifcable organic composition is represented 
by the following formula : 

CaO*mSi0 2 -nH 2 0 

20 wherein m is a number from 1.6 to 6.5 and n is a positive number, and has 
corollaceous crystal structures* 

The SKVCaO molar ratio, m, is from 1.6 to 6,5, preferably from 1*7 to 4*2, 
more preferably from 2.0 to 3-0, and most preferably from 2.0 to 2.5. The 
H 2 0/CaO molar ratio, n, is a positive number, preferably 1.0 or more, and more 

25 preferably from 1.0 to 1.5. 

The calcium silicate compound used in the present invention is 
constituted by curved plate crystals (petaloid crystals) containing gyrolite 
calcium silicate and amorphous silicon dioxide. The plate crystals are 
aggregated into the corollaceous crystal structures, to form a highly porous 

30 powder with an increased number of voids. The calcium silicate compound is 
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chemically synthesized as a powder having a specifically large water 
absorption and excellent in compression moldability. 

The corollaceous crystal structures referred to herein are crystal 
structures resembling rose flower, which are composed of irregular aggregates 
5 of petaloid, i.e., curved plate crystals each extending not along a fixed direction 
but along various directions (Pig. 1)* The size and shape of the petaloid 
crystals constituting the corollaceous crystal structures vary depending on the 
kinds of starting raw materials, the mixing ratio of starting raw materials, the 
production conditions, etc. Generally, the petaloid crystals have circular or 

10 elliptical shapes having a lengthwise diameter from 0.1 to 30 jam and a 

thickness from about 0.005 to 0.1 |j.m. The diameter referred to herein means 
the maximum length of particles with circular, prismatic, columnar, or other 
shapes. As shown in Fig. 1, the crystal structures of the calcium silicate 
compound can be confirmed by a scanning electron photomicrograph of about 

15 10,000 magnifications. 

The corollaceous calcium silicate compound used in the present invention 
has a large number of micropores attributable to the gyrolite crystal structures. 
The excellent water retention of the calcium silicate compound is assumed as a 
result of such a large number of micropores. 

20 The calcium silicate compound is produced as a water-insoluble powder 

by reacting a water-soluble silicate such as sodium silicate and potassium 
silicate with a water-soluble calcium compound such as calcium chloride, 
calcium nitrate and calcium hydroxide in 5 to 100 times, preferably 15 to 70 
times by weight of an aqueous medium, and then, performing a hydrothermal 

25 reaction at 150 to 250°C for 1 to 50 h. The reaction is carried out such that an 
insoluble silicon dioxide is present simultaneously with the formation of the 
gyrolite calcium silicate, for example, by adjusting pH. The presence of the 
insoluble silicon dioxide contributes to the formation of the petaloid and 
corollaceous crystal structures (JP 54-93698AK 

30 In the present invention, it is preferred to granulate the chemically 
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synthesized calcium silicate compound and use the resultant granulates as the 
carrier after drying. By the granulation, the scattering of the powdery 
oxygen-absorbing composition can be prevented during the packing operation. 
The calcium silicate compound may be made into granulates by passing it 
5 through punching plates, rolling it in a container, etc. The average particle 
sisse of the granulate is preferably 100 jxm or more, more preferably from 100 
jim to 15 mm, and still more preferably from 300 jxm to 10 mm. The most 
preferred particle size is 100 \xm to 5 mm for nearly spherical particles, and 
500 jam to 7 mm for particles with a long and narrow shape such as prism and 

10 column* Particles having an average particle size of less than 100 jxm are 
insufficient in the flowability and not suitable for an automatic packaging of 
the oxygen-absorbing agent by a high-speed packaging machine. 

A binder may be added in the granulation process. Examples of suitable 
binders include synthetic polymers such as polyvinyl alcohol), poly(vinyl 

15 acetate), poly(acrylic acid), and polyurethane; soluble cellulose compounds 
such as methylcellulose, ethylcellulose and carboxymethylcellulosc; and 
natiiraUy-occurring polymers such as guar gum, xanthan gum, tragacanth 
gum, carageenan, and sodium alginate. The amount of the binder to be added, 
if used, is from 0.01 to 20 parts by weight, preferably from 0.05 to 10 parts by 

20 weight, and more preferably from 0,5 to 5 parts by weight based on 100 parts 
by weight the calcium silicate compound (exclusive of water). 

An additive for promoting deoxgenation reaction and removing smelling 
components produced by the deoxgenation reaction may be further added in 
the granulation process. Examples of such additives include alkali metal 

25 hydroxides; alkaline earth metal hydroxides; transition metal salt catalysts 
such as iron salts, manganese salts, copper salts, and cobalt salts; carbon 
dioxide gas regulators such as carbonates and hydrogencarbonates." absorbers 
such as silica gel and zeolite; and aldehyde removers such as ethylene urea 
and sulfamic acid. 

30 In addition, a deodorant and a powdery filler serving as a flowability 
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improver may be added* The additive may be added so as to cover the surface 
of carrier or may be mixed with the carrier so as to exist as separate particles. 

The chemically synthesized calcium silicate compound may be mixed 
with activated carbon and granulated into a carrier having an average particle 
5 size of 100 |xm or more. With such a granulation operation, an 

oxygen-absorbing composition that is excellent in flowability, free from dusting, 
good in handling during the packing operation into packaging material, and 
high in packing density The activated carbon to be granulated together with 
the calcium silicate compound may be activated carbons generally used such 
10 as coconut shell-base carbon, wood-base carbon and coal-base carbon. The 
shape of the activated carbon to be used in the present invention is not 
specifically limited, and a powdery activated carbon having an average particle 
size from 10 to 100 jim is preferably used in view of easiness of mixing with the 
calcium silicate compound. 

15 The oxygen-absorbing speed increases with increasing mixing ratio of the 

activated carbon to the calcium silicate compound, namely with increasing 
proportion of the activated carbon, and a relatively high oxygen -absorbing 
speed can be attained particularly even at low temperatures. The mixing 
ratio of the activated carbon to the calcium silicate compound may be 

20 determined according to the intended oxygen-absorbing speed and oxygen 
absorption. The mixing ratio is preferably from 10 to 150 parts by weight, 
more preferably from 30 to 100 parts by weight of the activated carbon per 100 
parts by weight of the calcium silicate compound. When the mixing ratio of 
the activated carbon is too large, the total oxygen absorption per unit volume 

25 of oxygen-absorbing composition becomes too small because the potential 

impregnation amount of the easily oxidisable composition is reduced. When 
the mixing ratio of the activated carbon is too small, the effect for increasing 
the oxygen-absorbing speed is diminished. 

In the present invention, the easily oxidizable organic composition is 

30 carried in an amount of 210 parts by weight or more per 100 parts by weight of 
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the carrier- Although an excellent oxygen-absorbing agent having a largo 
oxygen absorption can be obtained if the carried amount is less than the above 
range, a larger carried amount of the easily oxidizable organic composition is 
recommended* Preferably, the carried amount is 240 parts by weight or more 
5 per 100 parts by weight of the carrier. The upper limit of the carried amount 
is generally 450 parts by weight, preferably 400 parts by weight per 100 parts 
by weight of the carrier. In industrial processes, it is preferred to first 
determine the maximum carried amount of the easily oxidizable composition 
which allows to retain a good flowability, and then, carry the easily oxidizable 
10 composition on the carrier in an amount of 90% of the maximum carried 
amount. 

The easily oxidizable composition may be carried on the carrier by 
impregnating a dried carrier with an easily oxidizable composition in liquid 
form, by producing the carrier under impregnation with an easily oxidizable 

15 composition in liquid form? or by granulating the carrier under impregnation 
with an easily oxidizable composition in liquid form. 

The easily oxidizable organic composition to be carried on the carrier is a 
mixture containing an organic compound as the principal ingredient of the 
oxygen-absorbing agent, an additive for putting the principal organic 

20 compound in chemically easily oxidizable conditions, and an optional water. 
The easily oxidizable organic composition can be impregnated into the carrier 
in the form of liquid, preferably a homogeneous liquid such as an aqueous 
solution, a slurry and an oily solution. 

Examples of the easily oxidizable organic compounds as the principal 

25 ingredient of the oxygen-absorbing agent include ascorbic acid and its salts; 
erythorbic acid and its salts? polyhydric alcohols such as ethylene glycol, 
propylene glycol and glycerol; monosaccharides such as glucose and xylose; 
sugar alcohols such as xylitol, mannitol and sorbitol; polyphenols such as 
catechol, resorcinol, hydroquinone, gallic acid, pyrogallol, and tocopherol; 

30 unsaturated fats and oils such as vegetable oils, fish oils and tall oil, and 
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unsaturated fatty acids contained therein; and unsaturated polymers such as 
butadiene oligomers and isoprene oligomers* In view of the oxygen-absorbing 
capacity, easy availability and costs, preferred are ascorbic acid, its salts, gallic 
acid and butadiene oligomers, with ascorbic acid and its salts being more 
5 preferred. 

Examples of the additive for putting the organic compound in chemically 
easily oxidizable conditions include alkali agents such as hydroxides, 
carbonates and hydrogen carbonates of alkali metals or alkaline earth metals; 
and transition metal salt catalysts such as iron salts, manganese salts, copper 
10 salts and cobalt salts. These compounds may be used alone or in combination 
of two or more. 

The oxygen-absorbing ability is preferably increased by increasing the 
carried amount of the easily oxidizable organic compound on the carrier. 
Therefore, it is preferred that the ratio of the easily oxidizable organic 

15 compound to water is as high as possible within the range not causing the 

precipitation of the easily oxidizable organic compound, although depending on 
the solubility and the viscosity of solution. When ascorbic acid (or its slat) is 
used as the easily oxidizable organic compound, preferred is an easily 
oxidizable composition containing 100 parts by weight of ascorbic acid (or its 

20 slat), 60 to 200 parts by weight of water, 1 to 35 parts by weight of the alkali 
agent, and 5 to 30 parts by weight of the transition metal salt catalyst. When 
the polyhydric alcohol is used as the easily oxidizable organic compound, 
preferred is an easily oxidizable composition containing 100 parts by weight of 
the polyhydric alcohol, 15 to 115 parts by weight of water, and 3 to 6 parts by 

25 weight of the transition metal salt catalyst. The optimum amount of the 

additive depends on the kinds of the easily oxidizable organic compound and 
the additive. Although a larger addition amount of the additive is preferable 
in view of increasing the oxygen-absorbing ability, an excessive amount of the 
additive is not preferred in view of the storage stability, the loss of effect 

30 during handling under atmospheric pressure, and increased costs. 
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The oxygen-absorbing composition of the present invention is made into 
the oxygen-absorbing package by packaged with the gas-permeable packaging 
material. The gas-permeable packaging material may include paper, resin 
film, non-woven fabric, perforated resin film, and laminates of the preceding 
5 materials* The oxygen-absorbing package containing the oxygen-absorbing 
composition packaged in the gas-permeable packaging material is not detected 
by a metal detector even when made into a large-sized package containing a 
large amount of the oxygen-absorbing composition. 

The present invention will be described in more detail by reference to the 
10 following examples. However, it should be noted that the following examples 
are merely illustrative and not intended to limit the scope of the present 
invention* 

The measurements were carried out according to the following methods. 

(1) Measurement of fiowability 

15 The oxygen-absorbing composition was poured into a funnel specified in 

JIS K-6721. When smoothly passed through the funnel, the fiowability was 
rated as good (A). When discontinuously passed through or failed to pass 
through the funnel, the fiowability was rated as poor (B). 

(2) Detection by metal detector 

20 A polyethylene bag packed with 20 g of an oxygen-absorbing composition 

was tested by a metal detector (available from Anritsu Kogyo Co M Ltd*) which 
was adjusted so as to detect 0.6 mm <f> iron particles but not detect 0.5 mm <f> 
iron particles. The results were rated as A when not detected, and B when 
detected. 

25 (3) Measurement of total oxygen absorption 

A laminated packaging material including perforated 
polyethylene/paper/perforated polyester in this order was made into a bag with 
the perforated polyethylene inside. Into the bag, 2 g of an oxygen-absorbing 
composition was packed through the open end, and then, the open end was 

30 closed by heat-sealing, to obtain an oxygen-absorbing package. The 
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oxygen-absorbing package, together with an excessive amount (2 L) of wet air, 
was sealed up in a gas barrier bag made of a polyester/aluminum 
foil/polyethylene laminate. After allowing to stand at 25°C or 5°C for a period 
of time sufficient for absorbing oxygen (seven days), the oxygen concentration 
5 in the gas barrier bag was analyzed by a gas chromatography From the 
reduction of the oxygen concentration, the oxygen absorption (mL 0 2 ) per 
apparent volume (1 mL) of the oxygen-absorbing composition was calculated as 
the total oxygen absorption, 

(4) Measurement of initial oxygen-absorbing speed 

10 In the same manner as above except for allowing to stand for 4 h at 25°C 

or 5°C, the oxygen absorption for initial four hours per apparent volume (1 mL) 
of the oxygen-absorbing composition was measured. Prom the results, an 
average oxygen absorption for initial one hour was calculated as the initial 
oxygen-absorbing speed. 

15 EXAMPLE 1 

A mixture of 0.5 kg of a powdery calcium silicate compound (Florite R, 
trade name ofTbkuyama Co., Ltd., hereinafter referred to as "powdery raw 
material") having an average particle size of 25 urn, 1.8 L of water and 0.08 kg 
of 50% aqueous solution of poly(vinyl acetate) emulsion as a binder was 

20 extruded through a punching plate having circular holes of 1.0 mm diameter, 
to prepare 2.3 kg of columnar granulates with 1.0 mm minor diameter and 2 to 
5 mm length. The powdery calcium silicate compound used here was 
structured by corollaceous, curved plate crystals made of gyrolite calcium 
silicate and amorphous silicon dioxide. The obtained granulates wore passed 

25 through a sizer and then hot-air dried in a fluidized bed drier at 100°C for 30 
min until substantially no moisture was noticed, to obtain 0.6 kg of carrier 1. 

The powdery raw material was represented by: CaO - mSi0 2 - nH 2 0 
wherein m was 2.0 to 2.5 and n was 1.0 to 1.5. The chemical composition 
thereof was Si0 2 : 56 to 63 wt %; CaO: 20 to 27 wt %; A1 2 0 3 : 0.3 to 0.6 wt %; 

30 Na 2 0: 0.2 to 0.6 wt %; and Fe 2 0 3 : less than 0.1 wt %, 
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Separately, 0*8 kg of iron (ID sulfate hepta hydrate and 1.0 kg of sodium 
carbonate were dissolved in 10 kg; of an 45% aqueous solution of sodium 
ascorbate to prepare an easily oxidizable composition in the form of aqueous 
solution. 

5 The easily oxidizable composition was impregnated into a portion of 

carrier 1 prepared above while adding little by little under stirring to obtain 
oxygen-absorbing compositions with different addition amounts, which were 
evaluated for the flowability to determine the largest addition amount 
(maximum carried amount) of the easily oxidizable composition which allowed 
10 to retain a good flowability. 

Then, 0,34 kg of the easily oxidizable composition, corresponding to 90% 
of the maximum carried amount, was impregnated into 0.1 kg of the carrier 1 
while adding little by little under stirring to prepare an oxygen-absorbing 
composition 1. 

15 The oxygen-absorbing composition 1 was measured for the flowability, 

metal detection, total oxygen absorption, and initial oxygen-absorbing speed in 
the manners described above. The results are shown in Table 1. 
EXAMPLE 2 

A mixture of 0,4 kg of the powdery raw material, 0.1 kg of a powdery 
20 activated carbon, 1.7 L of water, and 0.08 kg of a 50% poly(vinyl acetate) 

emulsion was granulated and dried in the same manner as in Example 1 to 
prepare 0.6 kg of carrier 2. 

Then, in the same manner as in Example 1, 0.28 kg of the easily 
oxidizable composition, corresponding to 90% of the mixmum carried amount, 
25 was impregnated into 0,1 kg of the carrier 2 while adding little by little under 
stirring to prepare an oxygen-absorbing composition 2. 

The oxygen-absorbing composition 2 was measured for the flowability, 
metal detection, total oxygen absorption, and initial oxygen-absorbing speed in 
the manners described above. The results are shown in Table 1. 
30 EXAMPLE 3 
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A mixture of 0.3 kg of the powdery raw material, 0.2 kg of a powdery 
activated carbon, 1.7 L of water, and 0.48 kg of a 7% aqueous solution of 
poly(vinyl alcohol) was granulated and dried in the same manner as in 
Example 1 to prepare 0-6 kg of carrier 3* 
5 Then, in the same manner as in Example 1, 0.25 kg of the easily 

oxidizable composition, corresponding to 90% of the maximum carried amount, 
was impregnated into 0-1 kg of the carrier 3 while adding little by little under 
stirring to prepare an oxygen -absorbing composition 3. 

The oxygen-absorbing composition 3 was measured for the flowability, 

10 metal detection, total oxygen absorption, and initial oxygen-absorbing speed in 
the manners described above. The results are shown in Table 1. 
COMPARATIVE EXAMPLE 1 

A mixture of 0.5 kg of a synthesized powdery silicon dioxide (Carplex, 
trade name of Shionogi & Co., Ltd.; primary particle size: 0.05 fim), 1*8 L of 

15 water, and 0.08 kg of a 50% polyvinyl acetate) emulsion was granulated and 
dried in the same manner as in Example 1 to prepare 0.6 kg of carrier 4. 

Then, in the same manner as in Example 1, 0.20 kg of the easily 
oxidizable composition, corresponding to 90% of the maximum carried amount, 
was impregnated into 0.1 kg of the carrier 4 while adding little by little under 

20 stirring to prepare an oxygen-absorbing composition 4. 

The oxygen-absorbing composition 4 was measured for the flowability, 
metal detection, total oxygen absorption, and initial oxygen-absorbing speed in 
the manners described above. The results are shown in Table 1. 
COMPARATIVE EXAMPLE 2 

25 In the same manner as in Example 1, 0.10 kg of the easily oxidizable 

composition, corresponding to 90% of the maximum carried amount, was 
impregnated into 0.1 kg of a columnar baked diatomaceous earth 
(substantially free from water; diameter* 1 mm; length: 2 to 6 mm) while 
adding little by little under stirring to prepare an oxygen-absorbing 

30 composition 5. 
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The oxygen-absorbing composition 5 was measured for the flowability, 
metal detection, total oxygen absorption, and initial oxygen-absorbing speed in 
the manners described above. The results are shown in Table 1. 
COMPARATIVE EXAMPLE 3 
5 In the same manner as in Example 1, it was tried to impregnate 0.1 kg of 

a powdery woUastonite (naturaUy*croiirring calcium silicate) with the easily 
oxidizable composition* However, the whole mixture turned into a mass by 
the addition of a small amount of the easily oxidizable composition, and 
therefore, a flowable oxygen-absorbing composition could not be prepared* 
10 COMPARATIVE EXAMPLE 4 

In the same manner as in Example 1, 0*19 kg of the easily oxidizable 
composition, corresponding to 90% of the maximum carried amount, was 
impregnated into 0.1 kg of a granular activated carbon (particle size- 150 to 
1000 fim) while adding little by little under stirring to prepare an 
15 oxygen-absorbing composition 6. 

The oxygen-absorbing composition 6 was measured for the flowability, 
metal detection, total oxygen absorption, and initial oxygen-absorbing speed in 
the manners described above* The results are shown in Table 1. 

Table 1 

EXAMPLES 

1 2 3 

Carrier granulate of granulate of granulate of 

corollaceous corollaceous corollaceous 

carrier carrier/activated carrier/activated 

carbon (8/2) carbon (6/4) 

Impregnated amount of easily 
oxidizable composition 
(wt part/1 wt part carrier) 

3.4 2.8 2.5 

Flowability A A A 

Metal detection AAA 

Total oxygen absorption 
(mLOg/mL composition) 

14 
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25°C 63 


59 




55 


5°C 46 


43 




40 


Initial oxygen-absorbing speed 








(mL0 2 /ti/mL composition) 








25°C 6.8 


7.0 




8.5 


5°C 2.3 


2.5 




3.3 


Table 1 (contd.) 


COMPARATIVE EXAMPLES 


1 


2 


3 


4 


Carrier granulate 


of granulate of 


woUastonite 


pulverized 


silicon 


diatomaceous 




activated 


dioxide 


earth 




carbon 


Impregnated amount of easily 








oxidizable composition 








(wt part/1 wt part carrier) 








2.0 


1.0 


«1.0 


1.9 


Flowability A 


A 


B 


A 


Metal detection A 


B 


B 


A 


Total oxygen absorption 








(mLOj/mL composition) 








25°C 43 


28 




31 


5°C 27 


16 




21 


Initial oxygen-absorbing speed 








(mL0 2 /h/mL composition) 








25° C 5.0 


5.5 




6.5 


5° C 2.2 


1.7 




3.5 



Industrial Applicability 

The carrier used in the invention, as compared with conventional carriers, 
5 can be impregnated with a large amount of a liquid easily oxidizable organic 
composition while retaining a flowability of powder and granulate* Therefore, 
the oxygen-absorbing ability per unit volume can be enhanced to provide an 
oxygen-absorbing agent that is small-sized, easy to handle, and produced with 
low costs of packaging material. 
10 Because of a high flowability, the oxygen-absorbing composition of the 

invention is easy to handle and excellent in the ability of packing into a small 
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bags, i.e., excellent in the productivity of the oxygen-absorbing packages. In 
addition, because of a large total oxygen absorption per unit volume and a 
large oxygen-absorbing speed, the oxygen-absorbing package can be made 
compact in its shape* Further, the invention provides an oxygen-absorbing 
5 package that is not detected by a metal detector. 

If the carrier is a mixture of a calcium silicate compound and an 
activated carbon, the invention provides a non-iron oxygen-absorbing 
composition having a relatively high oxygen-absorbing speed even at low 
temperatures. 
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